Cells of origin, thalamic relay and termination of the external cuneothalamocortical tract in the gerbil.
The present study is concerned with the connections of the external cuneate nucleus (ECN) in the gerbil following an injection of horseradish peroxidase (HRP) into the ventralis posterior pars oralis (VPLo) or adjacent nuclei of the thalamus. The number, soma size and distribution of the retrograde-labelled ECN neurons were studied and quantified. The application of two retrograde fluorescent tracers was also used to determine whether the ECN neurons would project to the thalamus as well as to the cerebellum through their collaterals. The HRP-positive ECN neurons projecting to the thalamic VPLo were confined to the contralateral caudal half of the ECN, primarily within the intermediate portion represent the forearm and arm territories with a small part of the thoracic and shoulder areas. Labelled neurons were classified into small and medium-sized cells. The majority (96%) of the external cuneothalamic neurons were of the small variety. No double-labelled cells were detected in the ECN following injections of Rhodamine-labelled latex microspheres and Fast blue into the cerebellum and thalamus respectively, suggesting that the ECN neurons projecting to the thalamus form a separate cell group different from those projecting to the cerebellum. The injected HRP into the VPLo was also transported in an anterograde direction by the thalamocortical fibers. The HRP-labelled axonal terminals were distributed within motor area 4 and the dysgranular zones (DZs) of the primary somatosensory cortex (SmI), reaching the deep layers IV and VI as well as superficial layer I. The external cuneothalamocortical pathway shown in the present study may be related to the proprioceptive feedback control of the coordinating motor activity, especially during forelimb muscle movement.